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\znt^r -SCltSr^mt-r-Sl 2CaO • 7A 1 203<t^!^, 

^J^*4t-r«> ca:^!(#t5;<i:T-5W*«2ie«®12CaO • 7 
Cgi3S3S4] Sg[1200'CJi^±, K*«'miO''Pa*SS, 
i:S:iitg;[<fr^Bl*liltB«Ecci2CaO • 7Al203it;^!fetC 

128cin-' jfi»<75«[a!iS?:f'Jffl-r 5 w t *!|#ili:t-r^Si 

*^ 1 ia«©i2Cao • 7Ai203<b^ti(c'aj*$n'S.02-'r :r 

im^^Q] gx=2. 00, gy = 2. 01, gz 

= 2. 0 4T-«^$n^s^;^t°>*«®jR3^s*5cky: 

gx = gy=2. 05, gz=2. OOT^^^tl^m 
igllS«(D12CaO • 7Al203it^t)*fC'S,^$n^02--1':* 
[g»*« 7 ] n§5KJSlf2«iO12Ca0 • 7Al203<t:^1^*ffl 
[sf*3g8 ] Wslt«ltB«<D12CaO ■ 7Al203{t;^'il^ffl 
[8S*3«9] W*«liEttcD12CaO • 7Al203fb^2^*ffl 
[SS*^ 1 0 ] W*:^liE«<012CaO • 7Al203{k-&#)^ 

[0 0 0 1] 

^mmiz^i^-t^mt^-c$)^ncao ■ 7Ai203Yk^fet 

[0 0 0 2] 

mi-rz02-iz-z>\.^-ai. ij:mtm^t)^f7MiT^^^. u. 

H. Lunsford. Catal. Rev. 8, 135. 1973, M. Che and 



(2) Itra 2 0 0 2 - 3 2 1 8 

2 

A. J. Tench, Adv. Catal. 32.1. 1983). ::rL<b(Dm^ 

mt^^^m \z^M-t^ d t tc cfc o T02--f -tyy'jti 
;i/^f^fi6;LTii^. 

[0 0 0 3] {)2-^ ^> y 'Jtl )Vt:ii!^l&7 y t-t^ 
^ S «R02 (R= T ;U U ^ M) Ti^'ft] tlT V > 75^\ d n 6 

©{b^^itt, t^-rn ^i3oot:i^j^T©tasT-§^ic^^«L 

10 [0 0 0 4] o--r:t>5i^*;ni, 02M:t>-^-::^*;v 
;i/->'^7A • 7 )v^i3y7.^tiE\z'>m^%nftmi)m^ 

$tlTV>-£ (J. R. Bralsfordte. J. Chem. Physics, Vol. 4 
9. PP2237. 1968, RHosonoffi. J. Am. Ceramic. Soc, 7 
0. 867.1987) . Q-^ ^y^V^tDV^m^L-l^ 

[0 0 0 5] 1970¥(CH. B. Bartl^tt, ZMKlLn^n 
S12CaO- 7Al203«SgilC*3<.iT«, 2^j-^ $:^trm^4SlC 

^^im<Dm.m<j>o%. im\t.^vhu-i;\z\t.^^n 
20 -r, ^^©4>fc#?s-r2)':r-v'F»g©sfac ^y^)-^ 

mi i:bTi¥ffi-r-2>i:3£!lgLTt>2.. (H. B. Bartl and 
T. Scheller. Neuses Jarhrb. Mineral.. Monatsh. 19 
70. 547). 

[0 0 0 6] *^BJ^S<0— AT*-£>^g!f CaCOa 
<i:Al203*7c«Al (OH) 2^WMtLX-^%^X'nmX,(DU 
ST-|afflMJS(C<tD^/S;bfc:12CaO • 37A] 203^ia'1'lcl 

X lo'^cm-^sswoz-^i^s^f tiTVi-s d t Srm^;^ t: 

>*'!»©Sfl^75^ L, y "J -^5^cD-^*^02-©Jg 

30 (E Hosono and Y. Abe. Inorg. Che. 26. 1193. 198 

7). d®i2Cao- 7Ai203«, mM.\A\ix:<D^-&is.m^m 

[0 0 0 7] 

[^B^Tj^^^^b.ii'S iT^RlS] 12CaO • 7Al203^air 

[0 0 0 8] z.<D^ytiif^m^nymo:>m.itmm^m. 
mnmtLxm^^^rzmz\i.. ^r)-^-i^^(Di^^mmm 

[0 0 0 9] 

50 [sss^^^-r-s^te^ro^a] 7^iii!u*e>ts, ^jvv-^? 
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[0 0 10] -ttit)-^. *;l/-><i7Ai:7;U5-'5A?:«l 

T-ri^Lfcll*4^&. K^^^H:iO^Paiy.±. TK^a^i-HIlO^ 
PaJKtT, W-*b<««ESl^^BE10^Pa£A±. TK^^^J-JElPa 

£;^Ttr{|5iJffllLAc#fflMF*gT\ tt)5£raSl200"CJiy,±. JT-^ 
L< »1300"C(73ifi5?aft<73^<4^TT, SffiSiT^^lt^ 12Ca 

ffl7!)iio^''ciii-=';y.±s»$nTVi?>. m^7.t; 
[0 0 1 1] m^mmm<D§^m^!£\o^?z&.y^ feb< 

«*^^»ffilO^PaJW±cD<t$(i. ■a*«^n*S14il3S 
aj8S«, lO^cm-^jfeSiTfe?.. g?*iJ'BE10''Pa 20 

j^A ± 7K^a I o^PatATo ■( b# lamT- . 

^BES«d^l200'C*«§T-fS12CaO • 7A I zOa-fb^!^ 
Sntc<Vn j^JiEiafidil415'C*S;^^t. Ills|-*«^i«l 
b, 12CaO- 7Al203<t^'^*^^BicSn(c:<(.^. lafflSlC 
I2CaO • 7Al203^'a-/3£-r^«-&> l^lsf«. ^SE;b;V 

^)Vi^^Ah\^ < itmitfjjiz^oM. t7i(.mtTJis. -'O 

[0 0 12] fiH<t^^ffl*'aS-r-512CaO • 7Al203^b^ 30 
#lcD77KT<Offi^7.tf>*i!S(ESR) X'^i' h-Zl'ta, gx = 
2.00, gy=2. 01, gz =2.04 tCT^^^n-ST.'^i' 
gx=gy=2. 05 , gz=2. 00 {CT^^tStl^X 

r/0-'r:t>^-:/:*3;l'CDgM<i:— ife-r^di*^?)- 12CaO • 
7A 1 zO-^it-^!^ it. Q2--^^>^-Jt!)\^tQ-^-t>'y'J 

\Zfi^. 40 

[0 0 13] ;inii. ^iaT-«, •s^-vi^T-Oz-'f 

5>';^;Vi:0--1'^>7>?;^;i'«lHieSi!)bTlr^?>*i, <£ 

fc> KiRA*> HcD3ta75^^02"-1'^>7v*-'l'43d;Z/0" 

[0 0 14] K<b^i^©7-7>«S[a7,'<i7 11 
30cin-M^jfflc3Sl>'mat:f-i'75^A?.ns. 3(Df-i7 

K. Nakamoto^lCcfc^T (K. Nakamolo. Infrared an 
d Raman Spectra of Inorganic and Coordination Conp 50 



ound. 1978, Wiley) m.'h^tlX^^^Qz-'^ ^y^'Jt))V 

$ nx -5>02--f > 7 V* ;i'3£S Sr^ST -5 C t. IfiX 

^■5. ig{b-&!t^^SE3^^i-nil0-'PaJ£AT. t)L<tt7K^r^ 
5i-)EE10"Pat;±T-M.2ftT'& i 1200'Cei±T'?§t!kK^»/J; 

[0 0 15] 12CaO- 7Al203W«S^«ljt*^i"^ 

5i:ilT*^. 12CaO • 7Al203«. 

^=11. 97A)T^PflS¥«I43dT, mfilS^ Sfe 0 2SftcD 
<;t>*i#?fr^. fii-^«. HIS-CTSS. ISiiSiPuttAI 
04«)4M^*:*s. a^Ufc^-;' h'7-i7«5jfi(CCa''M:i-> 

[0 0 16] •r;^}:*:)-^, 2(12Ca0- 7Alz03) = Caz^AlzsO 
6c = (Ca2.4Al 28064)"^ • 20''-T»0. 0^-«^ 7«J-K 

^i:P¥(fn. 'r-'Ja:>^\z-^<i'LT\^^^, -mz. 0^- 

'J-^s«^^cJ&s::t«^ti:^tYJ^i. b*^b, i2CaO 

• 7Al203«SS4'Ta. 02-'f:t>«« ^r-vi^Jc^ffi 

w-mm\zmm\^tzm^i:.m<&.\^xiiK>. it^mz^-'^\z 

[0 0 17] ^r-v;rttCStg$tlfc02-'r:t>tt, 'T- 
l/iS. L*^L, 1200'CiJA±(DSiatc;S:5i:, l^8K!i-Cdr 
—~j(D-!ir^h)V^yi;^m^-V'^^^o\zU^. -ecoiigm 
02-(^r-vF*g) + 02(#ffl^) = 0- (y— + 0 

2- (y-vF^) 

[0 0 18] -r^ti^*.. m-'^f^&tz'oi^w^t^mm 

-f :^>0^-d^e.2^<D0-i:02-*«^flK$n?>. Q-tOz-SriiS 
JgfilcS»-r-512Ca0 • 7Al203{b^'^t±. ICaz^AlzsOoJ 

-mOz- • mO- • (2-11) O^-iifBiSSn-S. 

m g 2 TSO. 02-t0-<i:0^-«^r->;rt{c-ail^$ 

[0 0 19] mt'^^^^m^°c^j.±.<D^^xf^-z>^m6i 

H:iO''Palil,T<^3?lffl». t)L< tt*ll^a^i-JEC10^PaJ!^A±<O 

w-mmmi:zm^mmx''r-iymo:>iiYmm'<^>y':^ti 
;u iffl^L + 5x 0 ffi -r d i *i T- ^ ^ . 

[0 0 2 0] *^y«<D12CaO • 7Ai203<t;^«fetC-:3UT 
«, 02-'f *>7i^;t7JUf::=k-5>^-7>->7 hll28cin-'jfi 

«?-O«a§iS^fiJffl-r«>:ii:(CJ;oT12Ca0 • 7Al203it 

tt^X't^. 

[0 0 2 1 ] Sfe, gx = 2. 00, gy = 2. 01, 



(4) 



=fcO:gx=gy = 2. 0 5, gz = 2. OOT^^^n 
sm^^X If >*ii»!aiR3Sa[*¥iJffl-rs r 1 13 J;oT12Ca 

z^'o-f > ^ V * ^^ft^^ *T-r * :i t ^ ^ . 

[0 0 2 2 ] *^BJ(7)?gfJi^5^aS:10^°ciii-='KA±Oi^i^ 
«IC'S,tt-rsi2CaO • 7Al203^t;^%«. 1250'C£A±(7)i« 

[0 0 2 3] $etc, gttgE*ffl^#glC'ajg-r-£>12Ca 

[0 0 2 4] 

j^S!* ;i' v A t T -7 ;W 5 :h$r 1 2 : 7© S L fcH 

^3gmJE(D#ffl^lT\ 1300t:T'2B#rB^^fiKL 
fc(IS!|aH), t#^nfc^b^^ttl2CaO • TAUOof d i 

[0 0 2 5] gi2*3cfco:Ei3»c, 'mmmix-mnrz^t-^ 
!fe<D^n^'n^ts*j:m7K-ecDESRx-^i' hJV^^-To 

ffll^fc-^-f i7 oiSO&SH, 9. 75GHzT-$)-p/t. ^fST 30 

nfeo gMl42. 02i:**b'=>n7t. 77KT«©iR/N*> F fSIF- 
?Sf^i;«JT5)ofc:. C(D®:iRA*> gx=2. 002 . gy = 
2.009. gz =2.073 {rTM5£$n.502--f :t>^-:^*;U 
JC<t-&®iRA*>Ki:, gx=gy=2.042. gz=2. 001 \ZX 

;KDai^t4, ^n^*nixio2'cm-=»<h5t«^n*, 

[0 0 2 6] Itftjfiaj 1 * 40 



i|#W2 0 0 2- 3 2 1 8 



6 



2, it^mi). #^n;t{k^!|^«12CaO-7Al203Tfe^;i 
t^XiSlliltfTtJcOSt^b^c. H3tC77KTOESR7.'>^i7 h 

JV^7jk-to ltPmi(im2)\Ziil^Tit. ®iRA*>H(J3 
■::>©/S:a-tC»;6^n, ^n^'ngx=2. 009, gy= 2. 002, gz= 
2. 073 e. , d (D©iR/N* >\fm2-^^>7'ytl)V 
J;Sfc(DT*0, ^®)ga[ttlxlO'»cm-='t3ea$n 

-So 

[0 0 2 7] (isnsn) jo^zfit^mi mm) \zm 
ncDT.'^i? h;nct), mocm-'&.r<DJi:^~.)v^-mz[c 

a24Al28064]^'t::±-5fc*®i![a^-l'>*^*.men/t. * 
iiiS«»Jl (H!PH)T«, -^ntCinA, 1128cin-Uc02-'f :t> 

[0 0 2 8] |li6S««J 2 

A i: r -7 ;P 5 $r 1 2 : 70 ^ g^i^ t feii 

»«&*Sr, i300t:T2i^Rgi^fiebfc«. 

tC^3fimffiO^H^-r, 1300'CT2B#rpmpKL'fc(ISlsf 

3). #enfc-fb-&!fettl2CaO • 7Al203-ra5^;it^X^lfiI 
t»T{cJ;D?«^L.fc:. #e.la/2:12CaO • 7Al203^t^'^4'(c 

h;KcJ;D^gt/tA^\ IX lO^'cm-^' 

E S RX^i7 hjVA^e,, 0--r^>7v 

;^ 1 X 10 ^ ' ciii-=»&J« ^ nr ^ ^ t o fc. 
[0 0 2 9] ^mm 3 

*M«ajl-e#?>nfcl2Ca0 • 7Al203S;'v:»^'T\ 1300t;T 

tmm^MmLtzo (KW4). i^ja^f^<Di2Cao • 7AI2O3 

{k^tl't't'-&in^02-S:ESR*3j;tX7^>«aX'^i' h 
;Plc4:t)SSLfc*«, -aSS^, lxi0'=cin-='T^^ 

;^c<, I^J!iaHckDm{v:^^^fcD^fl-3. 8-0. 02 = 3.78 

^\zikm-^ti^. 

[0 0 3 0] ±m<D^mmtit^m^itmvT:rm<Dm 

hztts-To mmmi mn\) i^^zf-mmmz mm) iz^m 

mz^m^ni>m±'^Mm2 + 2 = A\zmimv\,\ 

[0 0 3 1] 

[«i] 
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(C. 1 id^ZfltWim 1 Ttf e,nfcl2CaO • 7AI2O3 
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[S3] 0 3«. l-C#enfc{k-&'^43j;Z^it6^ 
1 ©77KT©ESR7.'<i' h;l'Sr«-ri^77T**. 
20 [04] 0 4«, ^»£«»Jl*5J;l/*iS*«J2T»e>nfc<b 

[0 5] 0 5 mmm i *3j;y^itK0y i <Di2Cao • 7ai 
«f * - ^ * 7 7 -r & ^ . 
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